Throughout the industrialized world, young women outnumber young men in urban areas. This paper proposes that such a pattern may be linked to higher male incomes in urban areas. The argument is that urban areas offer skilled workers better labor markets. Assuming that there are more skilled males than females, this alone would predict a surplus of males. However, the presence of males with high incomes may attract not only skilled females but also unskilled females. Thus, a surplus of women in urban areas may result from a combination of better labor and marriage markets. Swedish municipality data support the results.
I. Introduction
Throughout the Western world, rural areas are short of young women (see Table 1 ). Urban areas are not only home to relatively more females, they also offer better labor markets for skilled workers. However, since women are on average less skilled than men, job location alone cannot account for the surplus of women. This paper argues that a combination of marriage and labor market factors may explain the observed pattern.
It is well established that, in partner choice, men value traits that are associated with female fecundity, such as youth; for evidence, see e.g. Wright (1994) and Buss (1994) .
1 Female fecundity is not only attractive but also scarce; see Trivers (1972) . Hence young women tend to have a choice of partners. If women value financial security when evaluating a partner, richer men would face better partner availability; again, see Wright (1994) and Buss (1994) . These observations suggest that young women would match with rich men. If such men are in urban areas, this could account for the surplus of women. Table 1 . Ratio of men to women aged 25-34, 1985-1994, latest By symmetry, it might be argued that if young women congregate in urban areas, men would also be attracted by better marriage market opportunities in urban areas, which should balance the sex ratio. However, this is not necessarily true. If the marriage market is asymmetric-so that for men, marriage follows from good job-market opportunities, but for women, marriage and wage work constitute two alternative sources of income-high paying jobs in a locality may imply that it can support more women than men, since women draw income from both jobs and men. This paper is in the vein of a small economics literature on family and location choice. Mincer (1978) and Costa and Kahn (2000) analyzed couples' location choice where matching was taken as given. These papers assume that couples co-reside, and thus cannot account for variation in the sex ratio. Another related paper is Konrad, Künemund, Lommerud and Robledo (2002) , which studied the location choice of siblings, given birth order. While the surplus of young women in cities has been noted in the popular press, this is the first economics paper that, to the best of my knowledge, analyzes the phenomenon systematically.
The remainder of the paper is organized as follows. Section II considers whether it is reasonable to assume that, in the Western world, men pay women (as partners in general and wives in particular). Section III provides a rudimentary model and Section IV reports evidence from Swedish municipality data. Section V concludes.
II. Why Men Pay Women
While it takes a man and a woman to produce a child, and sex ratios roughly balance, Trivers (1972) argued that women's greater parental investment makes them bottlenecks in reproduction. The female parental investment is greater than that of the male (in the vast majority of species), starting with the (by definition) greater energy invested in the female sex cell and, among humans, further amplified by a nine-month gestation period. Moreover, women are fecund for fewer years than males. Although a woman cannot reproduce in splendid isolation, beyond the first male, the contribution of additional partners to the number of offspring a woman can bear is negligible. In contrast, a man's ability to father children is strongly linked to his ability to attract partners, an observation first made by Bateman (1948) .
2 Hence, the reproductive rewards to additional partners are much greater for males than females. As a consequence, male-to-male competition for partners tends to be greater than female-to-female partner competition. This in turn provides the conditions for a partner market in which males contribute resources in exchange for mating opportunities.
Humans not only mate, they also marry. As argued by Edlund (2001) , marriage may induce even greater male-to-female transfers. The underlying rationale may be summarized by the Roman dictum Mater semper certa est, pater est, quem nuptiae demonstrant. In other words, in the absence of marriage, there is only one known parent-the mother. She is the default custodian of her children and, unless married, she is also the sole custodian. If the mother is married, fatherhood accrues to her husband. Moreover, a married mother shares custody with her husband.
3 Since marriage establishes paternity and gives men custodial rights (some of which are at the expense of the mother's rights), men could be expected to pay for marriage. In fact, marriage may be viewed as a contract through which men transfer resources to women in exchange for parental rights. This observation was used by Edlund and Korn (2002) to explain why prostitutes are well paid (they cannot marry), and by Edlund and Pande (2002) to understand why the decline in marriage over the last three decades may have made women poorer relative to men and thus more left-leaning politically. While men may pay for mating opportunities and marriage, this does not necessarily imply that they pay women. In societies which practice bride price, the payment is not to the bride but to her father; see Goody (1973) . Typically, bride price payments reflect that the right to decide marriage is vested in a bride's male relative, not the bride. However, in Europe since the Middle Ages, and in many other countries with Western-inspired family law since the 1950s, only the intending spouses need to consent for the marriage to be valid; see Goody (1983) and Goode (1970) .
5 If women decide whom to partner with or marry, it stands to reason that they would be the beneficiaries of male-to-male competition for partners. 6 In Europe, large up-front payments have been rare.
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Instead, the payment seems to have taken the form of higher transfers during 3 The establishment of paternity when a mother is unmarried does not automatically vest the father with parental rights. That is, an unmarried mother may acknowledge the father of her children but retain mother-only custody. 4 The decline in marriage, in turn, may be understood by the following argument, inspired by Akerlof, Yellen and Katz (1996) . Assume that a fraction of men are not interested in parenthood. Instead, they marry for sex. If sex becomes widely available outside marriage, these men would not marry and marriage would decline. 5 The right to consent to marriage is part of the Universal Declaration of Human Rights, 1948. In Imperial China, for example, the right to contract marriage rested solely with the fathers of the intending spouses; see Cheung (1972 Arguably, many societies mandate monogamy, thereby adding institutional constraints on a man's ability to father children (in-wedlock). While monogamy reduces the gender differences in reproductive capacity, it does not eliminate them. First, not all partnering is between people who are married to each other. Second, monogamy is rarely strict. Remarriage is typically allowed on divorce or death of a spouse.
9 A widower or divorcé can remarry and have children if his new wife is young, while the widow or divorcée beyond a certain age cannot bear children irrespective of her partner's age. If ability to reproduce contributes to attractiveness, gender differential fecundity will make women scarce on the partner market-even under monogamy-as long as there is some repartnering. This asymmetry was exploited by Siow (1998) in his analysis of the implications of differential fecundity for labor market behavior. Lastly, monogamy may raise the rewards associated with marriage to a high-income husband since he can only take one wife. Thus, while the number of men and women who are married at any given point in time will balance under monogamy, this does not mean that the sex ratio in a locality has to approach unity, since unmarried women may be attracted by the potential to marry well (and be the sole wife).
III. An Example
A simple example may illustrate how the location of skilled jobs in urban areas can result in more female than male rural-to-urban migration despite the fact that women are less skilled than men. The argument is that urban areas offer skilled workers of either gender better paying jobs, which implies that urban areas offer women not only better labor market opportunities but also better marriage market opportunities since high earning men are located there. Hence, unskilled women may also want to locate in urban areas, in the hope of landing a good husband. The migration of unskilled women to urban areas and the resulting surplus of women is similar to the migration and wait unemployment generated by a minimum wage modeled by Harris and Todaro (1970) and Mincer (1976) .
Consider a population with M men and F women, where for simplicity M ¼ F. There are two skill types, unskilled or skilled, denoted L and H. There are M L , F L unskilled men and women, respectively; and M H , F H skilled men and women, respectively. I assume that there are at least as many skilled men as women, M H ! F H . Skilled workers have higher potential labor market productivity than unskilled. Jobs also come in two types, skilled and unskilled. Skilled jobs pay w H , and unskilled jobs w L , where w H > w L .
There are two locations: Urban and Rural, denoted U and R, respectively. Labor demand is perfectly elastic. Skilled jobs are only available in Urban. Unskilled jobs can be obtained in both locations. Either type of worker can hold an unskilled job, while only skilled workers can hold a skilled job.
Urban has an initial population of m U men and f U women, and Rural an initial population of m R men and f R women. For simplicity, let initial sex ratios balance in both locations, and let there be no difference in the initial proportion of skilled workers in Urban and Rural.
People migrate if they can achieve a strictly higher expected payoff from moving.
10 Location matters because I assume that both the labor and the marriage markets are local, i.e., an individual can only marry someone who is in the same location, and cannot hold a job outside that location. Let M i j denote the number of men in location i ¼ U, R of type j ¼ L, H after migration has taken place, and similarly for women, F i j denotes the number of women in location i of type j.
In the marriage market, women are assumed identical, and men pay for marriage. I assume that marriage is a normal good for men. A man's valuation of marriage, z, is a function of his income, where
To further simplify the analysis I assume: (i) monogamy; (ii) men in unskilled jobs pay their valuation of marriage, i.e., z L ¼ z( y L ); and (iii) men in skilled jobs may pay less than their full valuation, but more than men in unskilled jobs, i.e., z H 2 (z(w L ), z(w H )].
11
I assume (random) matching on the Urban and Rural marriage markets as follows. The short side of the market always marries. High wage men marry before low wage men. If there are more high wage men than women in location i, then high wage men marry with probability minf1; wage men do not marry. If there are more women than high wage men, then low wage men marry with probability minf1, (
In equilibrium, no one can achieve a higher expected payoff from a different location decision, given the others' location decision.
Let p i j denote the probability that a man in location i with wage j marries. Furthermore, let i denote the female probability of marriage in location i, and i j , the probability of marrying a man with wage j in location i. If a skilled man locates in Urban, his payoff is
If he locates in Rural, his payoff is
since there are no skilled jobs in Rural. Clearly, even if a skilled man would not marry, he would like to locate in Urban.
The unskilled man's payoff is independent of location choice, since he would hold an unskilled job in either location and he is indifferent between marriage and bachelorhood. Hence,
The skilled woman's payoff from locating in Urban is
Her payoff from locating in Rural is
since there are neither high wage men nor high wage jobs there. The unskilled woman's payoff from locating in Urban is
Her payoff if in Rural, Å R L , is the same as the skilled woman's, given by equation (4).
We are interested in the post-migration sex ratio,
H , since no Urban-born men, or Rural unskilled men, can gain by migrating, while Rural skilled men gain by moving to Urban. As for women, Rural skilled women will migrate to Urban. However, this does not suffice to establish a surplus of women in Urban, since there are at least as many skilled men as skilled women. Hence, the interesting group is unskilled women. Since they face the same labor market in either location, it must be the marriage market that determines their choice. Clearly, if there were fewer or equally many women as men in Urban, unskilled women would do better in Urban since they marry with probability one, and with some positive probability they marry a man with high wage. Hence, payoffs to unskilled women in Urban and Rural cannot equalize unless the probability of marriage is less than one in Urban, i.e., there is a surplus of women in Urban.
Formally, from equations (4) and (5), Urban is more attractive than Rural, as long as
Clearly, the RHS of condition (6) is positive. The LHS can be rewritten as minfA; 1g À minfB; 1g minfC; 1g ðÞ;
where
is the number of Rural unskilled women who migrate to Urban. Let * denote the equilibrium , and " the number of unskilled women who have to migrate to Urban in order for sex ratios to balance. Migration to Urban is attractive until condition (6) no longer holds, hence
Note that 0 () > 0 and that ( " ) ¼ 0. Hence, Ã > " . This establishes the result: there is a unique equilibrium in which Urban has a surplus of women and Rural a surplus of men. Immediate implications are that:
(i) Employment in Urban is both skilled and unskilled.
(ii) Unskilled employment in Urban is relatively more female than unskilled employment in Rural. (iii) Urban singles are female and rural singles are male. (iv) Single females have higher income than single males.
Point (ii) suggests a supply explanation as to why, in cities, unskilled service jobs tend to be female. For instance, the prevalence of women in clerical jobs may be a result of, not an explanation for, a surplus of females in cities. While secretarial jobs are primarily held by women today, there is nothing inherently female about such jobs. In fact, until 1930, the clerical profession in the US employed more males than females; see Goldin (1990) . A similar argument can be made for waiters and waitresses.
Point (iii) follows trivially from monogamy. Point (iv) holds because some of the single females are skilled, while single males are all unskilled.
Extensions
So far I have assumed that women are identical as partners, that all women want to marry, and that matching is random. These assumptions were made for convenience rather than realism. I now discuss how relaxing these assumptions would modify the results.
If skilled men had a preference for skilled women as partners, then the expected payoff to unskilled women locating in Urban would be reduced. Still, as long as there are more skilled men than women, unskilled women would face a better marriage market in Urban than Rural. Consequently, more women than men would find Urban advantageous.
Another possibility is that a high own income would reduce a woman's interest in marriage. Assume for simplicity that skilled women do not marry at all. This would raise the number of women Urban could support, since more unskilled women could find skilled husbands.
Above, I assumed that all women work, that wages are fixed and that there is no unemployment. Two possible objections are that: (i) married women drop out of the labor force; and (ii) an inflow of workers would depress wages in Urban. Neither observation, however, would change the qualitative results. If women reduce their labor supply when married, this would leave room for more women to move to Urban to work. Hence, the sex ratio could decline even further if the model accounted for this explicitly. Allowing labor demand to be less than perfectly elastic would mute the results, since the out-migration of Rural unskilled women would depress wages in Urban and raise them in Rural (maintaining the assumption that w H > w L , skilled workers' decisions are not affected).
IV. Empirical Illustration
This section reports the empirical relationship between incomes and sex ratios using Swedish municipality-level data for the 25-44 age group in 1998. The data are from the statistical databases provided by Statistics Sweden. The ages 25-44 were chosen because they cover the prime years of family formation for women and I conjecture that it is women in this age group who are scarce. The same age group was chosen for men, primarily because the number of men in the same age group forms a natural benchmark against which to compare the number of women.
The unit of observation is the municipality. In 1998 there were 289 municipalities. Descriptive statistics are provided in Table 2 . The income data are grouped by 10-year age groups, 25-34 and 35-44, thereby allowing me to estimate-for each group separately-a regression equation of the form
where ratio is the ratio of men to women, and male_income is the average annual male income. The hypothesis is that < 0, i.e., municipalities with higher male income have more women (per men). Controls include female income, population size and dummies for type of municipality according to the classification of the Swedish Association of Local Authorities. A complete list of variables is in the Appendix.
The rationale for including female income in the regression is that women presumably also migrate to a location where their own labor market prospects are good. However, this measure reflects not only wages (which I do not have), but also hours worked which, for women, are particularly problematic since labor supply is likely to be negatively correlated with both male income and the marriage rate. This may be one reason why female income varies much less than male income ( Table 2) .
The number of women in the municipality, population, is a measure of municipality size. It is included to control for the possibility that women have a taste for amenities provided in more populous areas, such as the theater or museums.
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Arguably, a competing hypothesis is that variation in sex ratios across municipalities is driven by industry structure. Hence, I include dummies for predominantly rural or industrial municipalities. Traditionally, both agriculture and industry have employed more males than females. A similar argument motivates my inclusion of a dummy indicating whether the municipality hosts a military base with training of recruits, and whether the municipality is the central municipality in a metropolitan area (i.e., Stockholm, Göteborg or Malmö). 13 The reason for including a dummy variable indicating that the municipality is a suburb is that suburbs are part of an integrated labor (and marriage) market.
Results
The hypothesis that low sex ratios (males to females) are associated with high male income is borne out by the data. Figure 1 plots the municipality sex ratio against male average income for ages 25-34 and 35-44, respectively, revealing a strong negative correlation.
Turning to the regression analysis, Table 3 reports the results for ages 25-34 and Table 4 for ages 35-44. These are two sets of specifications for each age group, the first without female income (columns 1-5) and the second with female income (columns 6-10). Within each set, municipality dummies are entered sequentially.
Across the regression specifications, male income enters with the hypothesized sign-higher male income is associated with a lower sex ratio, that is, more 13 The reason for including military bases but not hospitals (which employ more women than men), is that the former are typically located in small municipalities where their presence could have a significant impact on the sex ratio, while this is less true of hospitals. Table 3 . Dependent variable: municipality sex ratio, men to women, aged 25-34 (OLS) Note: Robust standard errors in brackets. *Significant at 10%; **significant at 5%; ***significant at 1%. Note: Robust standard errors in brackets. *Significant at 10%; **significant at 5%; ***significant at 1%. women-and is significant in all but two of the specifications ( Table 4) . Inclusion of female income improves the fit and strengthens the statistical significance of the coefficient on male income. The coefficient on female income is positive, a result I will return to below. Suburbs and large municipalities are associated with a lower sex ratio, and the effect is statistically significant for both age groups. In contrast, industry structure seems to be a less important determinant of the sex ratio. The coefficients on industrial and rural are positive, but only statistically significant for the older age group. Municipalities with military bases that train recruits have more young males; the coefficient on the military dummy is positive and significant in the younger age group but is close to zero and not significant in the older age group. This may be because the military employs mainly males. Another possibility is that the camps were intentionally located in economically depressed/rural areas. 14 Whether a municipality is also the central municipality in a metropolitan area has different effects on the two age groups. Among the younger age group, the coefficient on central is negative, i.e., associated with more women, and among the older age group, the sign is reversed.
To summarize, I find the relationship between male income and the sex ratio to be stronger in the younger than in the older age group, both in terms of magnitude of the estimated coefficient and statistical significance. Suburban municipalities have more women (lower sex ratios), and this is particularly true for the younger age group. In contrast, the dummies measuring industry structure (industrial, rural, central) are more important determinants of the sex ratio in the older age group, with the exception of military.
Female Income
The results in Tables 3 and 4 reveal a positive relationship between female incomes and the sex ratio. It seems implausible that women are drawn to counties with low female income. A more likely explanation is that when male incomes are low, women work more. First, married women may work more because they live in poorer households. Second, when male incomes are low, women are less likely to be married in the first place, and thus rely more heavily on their own earned income. To investigate this empirically, I computed the fraction of females never married in the two age groups. As hypothesized, female income and the female never-married rate are positively correlated (0.14 and 0.09 for ages 25-34 and 35-44, respectively) . Moreover, the female never-married rate is negatively correlated with the sex ratio, i.e., municipalities with a surplus of men also have more unmarried women. This suggests that it is not the availability of men that keeps female marriage rates down; rather, the limiting factor seems to be low average income of the available men. Figures 2-3 plot the female never-married rate against the sex ratio and male income for the two age groups. High female never-married rates are associated with low male income and a surplus of males. The pattern is particularly pronounced for the younger age group.
To investigate whether the positive correlation between female income and the sex ratio can be explained by unmarried women's working more, I included the female never-married rate in the regressions. Table 5 reports the results, columns 1-5 for ages 25-34 and columns 5-10 for ages 35-44. The results are mixed; inclusion of the female never-married rate renders female income insignificant for the younger, but not the older age group. Throughout, the main result remains, but is estimated with less precision. This is unsurprising given that male income and the female never-married rate are negatively correlated in the data (in line with the hypothesis of the paper that high male income facilitates marriage).
Stockholm
Whereas the distinction between income and wages is less important for males, the possible endogeneity of male income (or wages) to the sex ratio remains. Male incomes may be low in some municipalities simply because there are relatively many males-lending an entirely different interpretation of the negative correlation found between male income and the sex ratio. As a robustness check, I therefore restricted attention to the 26 municipalities in Stockholm county. These municipalities are all within commuting distance and constitute a common labor market. Thus wages and incomes should not be endogenous to the sex ratio. It is reassuring that these municipalities exhibit the same negative relationship between sex ratios and male income as the country as a whole (Figure 4) . Moreover, since access to cultural and other amenities is presumably similar across municipalities in Stockholm county, this also suggests that gender differences in tastes for such amenities are not behind the pattern found here.
V. Conclusion
Young women outnumber young men in urban areas throughout the Western world. Assuming that cities offer better labor markets for skilled workers, urban areas should attract skilled workers of both sexes. However, this explanation alone would predict a counterfactual surplus of men in urban areas. This paper has argued that the key to this puzzle may lie in asymmetries in the marriage market. In particular, men pay women for marriage. Thus, urban areas may offer women not only a better job market, but also a better marriage market, i.e., men with higher incomes. Swedish municipalitylevel data for the ages 25-34 and 35-44 are consistent with the second explanation. High male incomes are associated with more women for both age groups, but more so for the younger age group, consistent with the hypothesis that younger women are particularly prized.
While men out-earn women at all ages, judging by the sex ratios, young women aged 25-44 live in richer municipalities. Whether this means that Note: Robust standard errors in brackets. *Significant at 10%; **significant at 5%; ***significant at 1%. women also enjoy higher consumption than men in that age group remains unclear, but the findings are suggestive of the importance of partnering and marriage in equalizing male and female consumption. A surplus of women in cities may be a geographic manifestation of the general phenomenon of hypergyny, that is, women's marrying ''up''. Socalled ''mail-order brides'' provide graphic examples, but as this paper indicates, internal migration may be governed by similar forces; see, for instance, Fan and Huang (1998) regarding marriage migration in China. In fact, recent studies in molecular anthropology suggest that women have been more mobile geographically than men for a long time, and that this mobility may be linked to marriage; see e.g. Oota, Settheetham-Ishida, Tiwawech, Ishida and Stoneking (2001) .
